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(54)Title: METHOD FOR TREATING BIOPOLYMERS, MICROORGANISMS OR MATERIALS BY USING MORE THAN 
ONE TYPE OF MAGNETIC PARTICLES 
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A method for treating biopolymers, microorganisms or materials by using more than one type of magnetic particles wherein at east 
two types of magnetic particles are used in combination to permit a series of steps, such as extraction, isolation or assay of DN As or the like, 
in an LomatiT continuous manner and. at the same time, ensure complete prevention of cross^ntemination. This method comprises 
bonding a biopolymer, a microorganism, or a material to magnetic particles by utilizing a pipette tip detachably mounted on the op of a 




utilizing the pipette tip, and assaying the isolated particular DNA or the like by taking advantage of chemoluminescence, fluorescence . 
color reaction. 
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SfilO^P, DNAfOiffi, DNAfOfifc^C/DN 
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if -mt+ *o»»*fiiB it d n a ©*n 
z.<d&w\u frfrz&ttKm&mmzntz feotftot, *©i 
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&*&t>ikZK\fc, mm<omm. mmmcDmm, 

DNA*©ttUU DNA*©***J:tfDNA*©iH* • MM© 
MU^ft*? J:tfc©^ftKJ:oTftasn*«-aUiEllJ (#0¥7 

- 3 9 4 2 5 *1) <Dj%mtzmz>4t>itzz tx, $ & K 3d * 

, 2 «aa±©«it#ttf *«»t s : t mm. mw. 

20 

&*8©0fljF 

^*ffll^DNAf®«lI^i:*ctlt DN A> RNA 

, mRNA. ^7^; h\ ^^IX, ^ L < temmmo&L&Mft* 
25 . $£&£L< littff©it&. f*ffl. 0iR. JiHS. HilL ft 

::t\ r^gj fflji, mm. ®jr> m«t, itus, 

5HfrXI*MM©ft***fro r^ftK^j ii N £&ftT£0c£ 
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nsmwnoT, $y<?m, mm (dna, rna, m 
s i&ft, mu, ziiteo^mmomffionn, ^u<i*ft^ 

ban isjs. **ai> ehr, ****it^c t*<-c** 0 
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^-<D|gBj{i N ^©^bjcu^x, fifiaSfflHS, DNA, RNA 

®ql®%l< imnowm, f*ab. 0iR> m«t> mm. mm, &m 
xteM?Em<Df?mfr'oKz® l mte> ammo*** vjx)i%mu 

o 

m*m%®®nt)<miii<K&n&mj-$:ffim, f*ak hue, mm, 

mwoftwit, mm. dna, rna. m r n a> f\ 
bittm&mfewmonn&mzftteo ctx\ dna. rna^ 

L< limRNA£flijfcBU 7 o -7*j£li t* L < l*X 
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ftlt&mv&Zri > (T), <> h $/> (C) . (A). 
rr-> (G) £ r&gj tLT^So 

«rC«ftOttttft:ttf «»«LA:IBICI. DNA, RNA, mRNA 

<i*tt*©»a> »m> mux, mist, a«rx(*ai!i£« 

O^^iliCli, fc£El£XI*tBffi0t>DNA^©#||ftjSft1$$ 
10 3f£#LT*T? *>©T&£ 0 

SfS*©£Hjm, *E3©»Wtr*j^T, i§irie&&©l&1£f*&-?£*ij 
JBLfcJMgU D N A> R N A> mRNA, zf^Xi K, * ^ /U*=g= 

< (im«lfPSXg©ra(i N DNA, RNAfKiimRNAfOi 
15 «Ig£»#A*lfc fc0t*5, 

dCT, r DNA> RNAf KlimRNA^j Kli, 
f£ T 6 i& m S »r £ *> ^ tT o 

ifrett»©iattftt&?-£fi[ffl Learns, dna, rna. mRNA 

^m^b < l*B*SfeKT, *©#£©£&gE?rj»rK-i£©*rll> 
25 <DV$>Zo 

D N A, RNA, mRNA, ^77; K, * 4 /I, X U < li 
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teft&fcfcmoftmtom&ftKo Z tt, DNA, RNA§1( (4 
mRNA3|£l*aJU ^C, eMfKlE fcttfli 3 ftfcDN A, RNA 

>r$n/iftb©ai4i*:^^T#^©DNA. RNAf l< 14m 
RNAf^#«t$-lt, £©J|Ui3ftfctf£©DNA. RNA 

£L< l4mRNA3|£, ffc^£ft. L < li^^MfeHT. * 

10 £*,©&*;§ 14. + 1 atttttt***'** hfSl^OI 

(l££<*-frTli!51-SXfIi:. B«ttlf*<»«3nfc* 1 SSteftft 

20 h%o 

xgoiiJitt^tw^fkt^^o 

ffl-fSISc. t'^? h#g©i^a5i:iSi^SIJt:i:i:i;ot, tr 
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10 *<T?**o 

- tS&LfcDNA^liP C RKAttTDN At££i©i|g L/;^, ^ 
DNAf^h'tf >{t$t, t^f" WtLfc#£©DNAt$£» 2 

20 if^$ftil!^t5iim*>©T*6o 

M±o*m®m&frLT®mKftmftizmm'tz®nj)izi-7-j > 

25 rXM£4£tlT\,*Z> *>©T&S 0 

&ft«a:*£*&*£*>i*s/ittT, m©mu aHU&^©&8¥ N ia 

g©£P, DNA^O}4aj> DNA^Oi^&fc^tfDNA^cDlIia 
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H 1 ©«Sfc*ffl«A#fcirl«Lfcaa«*HJfl Lfc»ttfc©tt 

at, gra, a<&ft** «*r*©*M*t>*«>-jrLT*T 

tfT> ^iieTM«lttm«iH!t« : t C J: oT, £ 
<©MH*^^5S*0J!iI^ flT«fSfeA<, So 

15 

0 1 14, C©5gW©H«i©fi[e^!l8«>Uc«*DNA#©«iffi • P 
VfSltt©«l»«l^«BR^^"rya y ?ST&6o 
0 2 14, I^SlO^S^f^ 7 D-gfcH^^T* 

20 

^T> c©5ISiW©*-©lltt©^»«*, jSttBiBK^itNffl 
25 0 1(4, 2M©mi:ftftfr?&ftm U C ft &tttt{tfttt?& 
b^^^Ltfc^ 0214, :0DNA^rgii:J:6^i 
> ±ffi D N A /i ft "C (4 ft < , RNA, m R N A> 7^5^^ F\ 4 
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« i mmt®Lt&*mA. dnamk mtmksu dna«t 
-rv-a<aA3nfcMtt, -©&, pcr 

tlTDNAOJiSt^ffttbn, C©DNA»*fW*<*7 Lfcfc, 
> TJU* U»8*©ffiA, DNA«fefrtt©lR3U Rtffi, 

*H ttta^*tfc*l*> fro, 0. 3-5 a >^ 

15 Tfc»/h"C**o K»1*{W?tt*©*ififr£?L*T*ofc 

<t»*K J: 9»*J: < DNA**«teLT0iR'r£ * *>©T**o 
£2 l«Kfc*WJ*fc©T, #£©££ 

20 KWBffr*»«"r*BW-c^D-r, Btt(tftffc?©$ifi£ 

DNA^t©|g|Tlf:tf->(Biotin)tX M/^ h T t" S> XStrepta 
vidin)fc©8ffltt©i«^£££filfflr*fci&, ±E far**- > * fc tt 
x h u:7 r T l*s;>*»t*MMft-?K:3-^-f 1 1 fed, 

x r hr tr^vxiih^f-xk^n^DNA^^ffl^^nSo 

25 

PCR3lt DNA©*Jt*ffnc«5^»©^fe, Jlil^ot, 
ffl/tli\ ^>y;U^9 6 e C£Tj!)n&L^& > Cft£4 0°C£T&*P 
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&c &±© zoizm&ztixtizDNAmffi&mK iotDN 
c©&, :©ianwu:t>^/^i:±^ i mm*® 

IR3ILT. ^^^©tt&K&tfa&KKt&SftfcfcEf 
15 ) o 

©t§. ±i2585Mli, fcf"<y hf-*:/2fr£*ttfctt*, BPS, 

20 #j$i£n<5o 

T> £ 1 m&{*fi8&^©#£fc?^ hf-y y 2CDrtiB(CtR*$-fr/c 

25 

_biee^<«y h ^ -y 7 2 I*. »»$n/:DNAl^>'7^7 

C©&, ±E^5>f7-tg{£:lfcDNA^Ii, ±IBPCR3(I 
Atit>tiTm%®WLmto& (9 6°C) £:#*P (4 O'C) 

l l 
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±i£b*^.y 72(i, PCR 3-ettiH$nfcDNA« 

C©&, ±s2b e ^y y^2li, CODNAttfitllT/l/* U 
&aL$£#£U (Xf y^i) „ C©T;b;fr yfam&tltzD 

7 hf- y 7 2 ©ftMKtRlf ^^7jc©(R5l • ttflj 2 

io u #^©ig3iie^jwrn-^m«i-r-5> (xr-^ 

j ) o 

Xf'^k) . PMT^#;)fcftj£^3|©&ft©iftftfift^M£gil 

Xf^ 1 ) o 

ttiBtfc* < LTgW^M^IHiR Iti^^^^g < ft 
Kt^T^S, 3Ui81£ftj»ifi*£j0I$LT$2ffi1*tt^ 

tzm®zm®?zz tfrT%z<DT®n&<Dkzmfe&ft r> c t 

25 

3&-©£tt©J&Kflt;::fcl,*T, DNA©ttfc>OCi/tJj§u SfS 1 aB1£ 
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m<tbtz%E.ftftbftmtoiz&fcirz®n&m4txte3-f'4 >r 
Ltim2m&ft&m*&m^zzbtz&^xft&tomfcfc$:mmt 

5 SCt^TlSo 

$ l OUT, £-£E£fflv>r ?oyi/- h©£:/U- h*-;U 
C % 9S l SB14#88ffc^t LTftDNPv^xCi<*££S81£{* 

io fttt? (»-«:(*) ir, *«:DNPT«>xtfi:(*t«FjiW(csi6-r* 

DNP^Wr-SDNPSCflf^f-XkttC EAT^xCif* 

fltttffiC E Av^xCl(* (» = ffi«0 , fS?fcl#J b ITDNP 

- u acf* 2 *utx bis?hT\ii?>m&m 

> R%Mi*fcfciz&~>x&&?5®i!0WifcMbbx{*, mfcmx 
m 2 out, scfcfflf- 7 ^Tjia^^ > -yjizmzi Lxufcmm 

SdAtt, % 1 ffi^^^^-^T^SfjietJLDNPv^X^^^^m 
20 ttftfttt-K &t/£:iffif*T£3DNA£tf t"*?->ftftCEAv 

mmsnfECE Afitscii, 1 tiife^u^ 

25 T&tfo< ttfei:, RDNPRtftfsJ-f-i/ftffiCE Av}x{/l{* 
*<«rE* 1 K^^SS^^OiJiDNP-e^^^^ir^^WfCScrvLT 
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(ictoT^utt, ^M^ii^m, wmmxb z d n p - u 

^>©^^^^5ILT^^ 1 «tt»ttffi[-f^6«Hlty5:CEAtt:« 
> ALPJffSfct/iCEA'^Xffif*, DNP&tf b"*^ Wfc 

20 #^6^{rSCt:L^ffi^(*li^2mi4«:^tfe^-(C}iJg^n-5o 

* 5 OUT, -f > + a^-i>3 mWi&&$:MmLtz% 

£^Xmfcmitft*Bf&?ZALPm&fcCEAvVxtjLti;Kftm 
25 LT3fcft$-fr. H^fcfi^aW^t-^C tizX oT. C E A^^^H?^ 
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«*T««ttfiV*fc©M£$<Df«lg£ME*-*C £<> 
10 fSj, #--©|«S©^a«lTli, f^f->ffc$-fr^DNA(r*f LT 

ifcir, »»1£(*«tfc?-£il£-r*c tied: oTmRNA«U 
KLT&&^o t"tf >ftlf:mRNAC c DNA^^^f 

±ie^S0UTIi, ZO 2M©»tt(*»ti^£fli^TDNAi?© 
RJgan* *>©TI*fc < „ 3 «£&±©»ttf*«Hfc?-£ffll*T±£ 
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if * © IB n 

1. faUS, DNA, RNA, mRNA, ^7X; K, 

*t< iiitem^©^(*ii5^^> «&£taj£L < uttKon* rata, 

EPK. 4H8G, i@4@. »»Xtta«*©f«fr£tt*»«£, 

2. DNA> RNA, mRNA, -fyXl Y\ * 4 )l 

x^u< (2M«o£ftft»?. tt&«£L< km ©as, »cb 

10 , EUR, JMU Jiff* flltt. dfrX(ifl£e©flU^&tt*M(* 
f-y 7Vftt£o c t^SitSi^^ l (CEft©ttttMf©ttf£ 

titBL fflffl, EUR, miSI, if*!. ffft^ ^^fXtiM^H© 

o 

20 4. *B!8&, DNA, RNA, mRNA, -fyXi K, ^ /l/X^ 

u < temwmo&ftmfr?, atia^u ^iot^ 

K8K9<Z>ffiSfe3&iTtt5 c tT\ DNA, RNAf L( limR 
ft*. $£85Xli$lM©&S;S&o 

5. IfrEIKttOtttt^tft^^nffl LA: IBIS, DNA, RNA, m 
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®%l< \m%®ffivk, mm, o jr. mat. mm. mm, ftmxa 

6. ffi&&m<Dm&it&*zmmLtzmm. dna, rna. m 
®%l< itvsMvmm, tta£L< «***fMfiig©iBiK. dna 

$£^Xii$5f©*!ig;££o 

7. ftTlHKttatttttttt?£Hjli L/cSBBS, DNA, R N A> m 
R N A. h\ *4 < {ifcHM©£f*ig5$>T-> 

20 *miS©fct!k{*tfc*£ffl^S£{*£# : P, $£$lXlifcl!g©&3;£ 

8. DNA. RNA, mRNA, ^7X; H\ -f 

25 Tm&ft$L?iz%&zitT, mmvmm, mmm^m, m&nmm 
itft&B.mmotiim&m&nK? c tt, dna. rna^ 

U< limRNA^£J*aiU ftK. &*KSK fcTfflffiSftfcD N A 
, RNA^KIimRNA^i:o^Tlii«$tfci, t'^-y 

1 8 
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yytf^-J-H >r$n/cfi©mi£#&-?T#£©DNA> R N A 
mi < ttmRNA****$-B\ c ©m*t<*n/cDN A, R 

NAfK limRNAtg*. <fc*»*. L < l*g«M£{::T 

. *©#£©£gffi#j»tf^©wii^m^aijrf 

20 . l«!e£2SB1£ft&^ti, ^o-7\ h'tf >XliX h7h" 

l;ty7^v-ti^^t, ^7-f7-tgi£:L/;DNAfliPC 
R (C AflT D N A^£ifflg LfcSK N A 3££ tf*f- Wfc $ i*\ 
25 \ftf- > <tltz®%<DDN A?££3S 2W&Wtt¥lZffimZltTfm 
U ffc^SHfc, &7fe^©£l£&fS£ig££tfTS!j£ir£I 

1 9 



WO 97/31105 



PCT/JP97/00515 



nuiam 1 mm*tSL*xa% 2m&&n*Ki^ wise 

5 ft&ttXt*ttll®ftfcS£&. 
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[1 9 9 7^7^ 2 8 0 (2 8. 0 7. 9 7 ) SBS*&^$S! : HJ«iiS!]Offi#0>«SBI 1 
&U ? 2ti^iiE^tt^ ; f&tOtS*^«Sffltt^H*U (41) ] 

1. *8IIJ&> DNA, RNA, mRNA, 77*1 K> 

f*aj, ®ir> mm, aa* ^#fXtt«**©a*off* 

5 fr6tt*-*©ft«. £{«»**©iWtt»K*fLT. *©ft 

2. (*IjE80 ffjifiSffllfc, D N A> R N A> mRNA, 

mm, mm. laou m*s, aa> £*rXtta**©a*©flF 
*fr£>tts-«©»awu ^ai©tx 7 h/x^fcjssBKJtaa 

15 ©Mg^feo 

3. firiatr^* hf-yXli, K»0l»5l^t < littifi t»5©» 
iMJiflfcJ; *>£f«$H^ «£tt*tttt£©tt»a<tt*L;fcttttfr 
ft*£> fiffi, Mtii, ©JR. JHL aa, ^tfrXteiRiJ/M© 

20 a*©attf*a**fli^*£<*»£-?, ®£.®xtt®M<D®kmj]m 

o 

4. i&Hlfe, D N A> RNA N mRNA, ^7^; K, 

25 ratttttt^-Kis^s-frT, aa<z>aa, mmtzmm^L < 

K«ff«(D«iaA3«ff«^ C £T% DN A> RNAiL < limR 

y >ao-f * >/sftfca©att(WP#tf£©a*E*i»iji-£ 
*aa#*c: fc*wafc**a»aa©Bttfm**m>*£fw 
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5. mmtiLmom&ttnTzmRLtcmm, dna, rna, m 
®%v< it®m<DMm, mm. b«u **t, ml 

6. tt£tttt<DBttfttt-?£flja Lfc*tt, D N A> RNA, m 
10 RNA, r\ 4 b < l*ifffl^©£tti§?#^, 

*st < mmzn it&Mftmxmomiz, dna 

15 7. 1iijiB&#©ffi1<fef*tfciP£ipJffl Ltzmfo. DNA, RNA, m 
RNA, -f^Zi h\ ;i/X:gU< li»B»#©#-(*i«#^ 
®%L< (itt JlofflraL ttffl£L<l*J|H^aig©a(c, 

ftfc#«©tt«i!mfffr*©£(**4H^ «£tt*L< it®mz<t 

^^it^m±^L< 'tt»*Sfe(CT, *©^y£©i£gS2?iJBJrtf-l|© 

r * - t-r sn*® 4 nmmxm. 6 ©^rft*KE«©* 
Ma©«tt(w?*iiH* ft&«xi*ttK©a9£ 

8. DNA, RNA, mRNA> K> 

25 L< (ifcH®^©£f*i£#^, »£*:£L< tttt*£, ftm®<DV< 

xm&ftu?iz&iiZikx, mmomm, mmmmm. m&mmw 
%L<itft&Ki&m<Dttmmm*:ftKozkT', dna, rnai 

KlimRNA^^iHiL, bT«Jiti $ tltz D N A 
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«y LT0l(*s b*tf>«l/<lixH/^hTf 

^>^=J-x-f ^$n/:i©Sttft^t#^ODNA> RNA 
£L< J*mRNA***«**, c ©m*t £ tltz D N A, R 

5 NAf l< ItmRNAH^ <fc*»*. U < (OHRSfeKT 

■f 4 7 ©^-f ftfrKEtt©fctt»3H©«tetttt 

K*3fi£Xtt«tf(C «koTM«tt*** 2Bm{*ffc^Kgi£3 
»r«IltW < t fc^trc ££#«£•*-*«»«»©«!*<* 

20 i o. friaew«H{itt[iiEJii»fH-*^^DNAi|-e**). urte 

>rxi**g£ 3 ft £*>©?£(), ffjf££ 1 $£f* 
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